Introduction
Why might labour supply matter for inequality and growth?
One reason is the interpretation of "inequality" and "growth". Typically, discussions of the relationship between inequality and growth rely on measures of inequality of money incomes and of the rate of growth of per capita Gross Domestic Product. Both measures completely ignore the level and inequality of working time, and the utility which individuals derive from non-working time. If cross-country differentials in the rate of growth of per capita GDP reflect only differences in the trend of labour supply across countries, it is unclear whether high income countries should be counted as being better off or just harder working. Similarly, if changes in the inequality of money income reflect primarily shifts in the distribution of hours worked, it is unclear how inequality in money incomes corresponds with inequality in utility or well-being.
A second set of reasons concern possible causal links between inequality, growth and working hours. Economists have long emphasized the importance for behavior of financial incentives, and it is clear that absolute equality in money income would imply zero financial incentive for greater (or any) labour supply and fairly dramatic impacts on economic growth.
However, as Dalton (1935:21) recognized long ago "The rejection of crude egalitarianism does not take us far, though there are some who seem to think that, when they have disposed of the argument for absolute equality, they have disposed also of all arguments for reducing existing inequalities."
Absolute equality may not be attainable, and in any case real world societies certainly are nowhere near it. Hence, the more important issue is the relationship between the degree of inequality observed in modern economies and differences in labour supply behavior and economic growth across countries, within the observed range of actual variation.
How might inequality matter affect labour supply, or vice versa ? The econometric literature on the wage elasticity of labour supply typically concludes that the effect of hourly wage differentials on annual hours of work is rather small (e.g. Osberg and Phipps 1993; Heckman, 1993) .
Recently, however, Freeman (1994, 2001) have argued that the current wage is an incomplete indicator of the incentives to labour supply since greater current work effort may have an impact on the probability of future promotion. They contend that the inequality of wages is a good measure of the returns to such advancement. In particular, they argue that it is the greater incentives of a more unequal U.S. labour market that explains why Americans "typically" work more hours than Germans. Since each person's annual earnings are the product of hourly wages and annual hours of work, wage inequality and inequality in labour supply may therefore interact in determining the inequality of earnings.
If greater inequality in hourly wages motivates more work effort, it may be seen as a necessary (if perhaps somewhat unfortunate) cost of faster growth of money incomes. [However, economic well-being grows at a slower rate, since individuals now enjoy less leisure.] Still, a prior question is whether there are significant differences across countries in labour supply, and how they might arise. Section 2.1 therefore begins with a presentation of aggregate data on the trend in work hours in a selection of OECD countries and discusses implications for the analysis of growth and inequality. Section 2.2 uses micro data from Germany and the US to illustrate the importance of looking beneath macro-economic aggregates. Section 3 illustrates the importance of working hours for the perception of inequality and growth by contrasting calculations of the rate of growth and the level of inequality in money income and in income standardized for labour supply. Section 4 is a conclusion.
1 The ILO KILM data base provides a measure of the aggregate number of hours actually worked per employed person (by subtracting paid vacation days and holidays from usual total paid hours). This "hours actually worked" concept is not always available -data from the US Current Population Survey and Luxembourg Income Study cited below use the concept of 'annual hours of paid employment" which is based on weeks of employment and "usual weekly hours" of paid employment.
2 The selection of countries is dictated by the availability of the work hours variable in the Luxembourg Income Study micro data which is used in the remainder of the paper. hours of non-working time available -and these differences are surely large enough to create significant differences in quality of life.
In Figure 1 , the countries plotted seem to group themselves into three broad types, with Figure 2 adds to actual work hours the total number of unemployment hours (assuming that the desired weekly hours of the unemployed equal the actual weekly hours of the employed). Since the unemployment rate in the USA in 2000 was well below that in most other countries, this procedure narrows the differences somewhat, but the same basic picture emerges. Adding together hours of actual work for pay and desired work (unemployment), the average adult aged 15 to 64 in the USA supplied about 9 hours per week more time to the paid labour market than the average adult in France or Germany.
Both Figures 1 and 2 are derived from ILO data on average actual hours of work per person employed, and average employment/population ratios. This has the advantage of enabling consistent and complete time series to be calculated. However, using aggregate time series data has the disadvantage that one cannot group individuals into households or examine differential labour supply trends at different points in the distribution of earnings or hours. These issues are important, since working hours differences may be quite concentrated and it is arguable that time pressures are experienced most acutely at the household level, when all family members feel over burdened.
Furthermore, if increased working hours were solely an upper income phenomenon, the affected households could presumably purchase labour saving alternatives to household production. Figure 3 uses Luxembourg Income Study micro data to calculate the average, across households, of usual paid working hours per adult in each household 3 . The disadvantage of using the "usual hours" concept is that paid holidays and vacations are not distinguished from working hours, but the advantage of using micro data is that one can examine labour supply at the household level.
Average paid working hours per household adult may also provide a better indication of "time crunch" than average working hours per worker, since within families adults can share household chores to some degree, and balance off hours of paid work and unpaid household labour. 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1 9 8 1 1 9 8 2 1 9 8 3 1 9 8 4 1 9 8 5 1 9 8 6 1 9 8 7 1 9 8 8 1 9 8 9 1 9 9 0 1 9 9 1 1 9 9 2 1 9 9 3 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 year annual hours Since the LIS data uses a different hours concept and a somewhat different age categorization than the OECD data, the work hour totals are not strictly comparable, and the occasional nature of LIS data makes it more difficult to discern trends -but there does seem to be a fairly clear difference between labour supply trends (on a "per household adult" basis -i.e. household head plus spouse, if any) in the USA and elsewhere.
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The LIS data do not, however, fit well with the hypothesis that these international differences can be explained by greater incentives to additional labour supply provided by greater inequality in the USA. With the exception of the top income decile in the UK (which has the least work effort of the top decile of all countries examined 5 ), there is a clear tendency for work hours to be higher in higher deciles of the income distribution-both absolutely and relative to the US. At all points in the income distribution, Americans work more hours -but although the US incentive system has its greatest differentials in hourly rewards at the top of the income distribution, the differential in hours of work is significantly smaller at the top of the income distribution than at the bottom. 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 If non work time has utility, these data indicate that comparisons of money income inequality between the USA and other countries will underestimate differences in the inequality of utility. In the USA, the relatively poor work significantly harder for their relative poverty than in other countries. Cross country comparisons of inequality in money alone would be magnified if inequality in time and money were to be considered.
Thus far, the picture is one of "harder working Americans", but some disagree. Kirkland Thus far, this paper has considered trends in average working hours for the working age 6 In itself, this would be a remarkable finding, since it implies that is hard to understand why people stay in school. Taken at face value, these results imply that quitting college for a full time job produces very high returnsboth an immediate income and a marginal return for overtime hours equal to the current money overtime wage plus an hourly value in future wages of greater promotion probability which "pays off as much or more than" the hourly benefits of continued college attendance. 14 population as a whole, and has not disaggregated by age group or gender. This mode of data presentation lends itself easily to generalizations such as Bell and Freeman's provocative 1994 summary: "All told, the impression ...is that American workers are more "into" work than are Germans and other European workers. In the same vein, Germans seem to be less into work than their European and U.S. counterparts. The puzzle is why large differences in actual hours worked have failed to quell American workaholicism and a German love of leisure". (1994: 14) In more recent work, Bell and Freeman argue that "the difference in wage inequality between the US and Germany is a major factor underlying the difference in hours worked between countries" (2001:183). They contend that the return to work hours is not just the current wage, but also any change in future probability of promotion or higher wage -i.e. the derivative of the lifetime income stream with respect to greater hours/effort. In their work, "The key operating assumption linking work hours to inequality is the notion that pay inequality provides a good indicator of that derivative. " (2001:188) . Their results indicate that an individual who increases work hours by 10% can expect a 1% increase in future wages, which "suggests that working an extra hour pays off as much or more than an extra hour of schooling "(2001:198) 6 .
The Bell and Freeman papers thus draw an explicit link between wage inequality and international differences in average hours worked, arguing that greater inequality signals an incentive system that elicits greater work effort. Although the incentive/tournament models they discuss may not produce a socially optimal mix of work and leisure 7 , they do at least produce more GDP.
Disaggregated Trends
However, hours of work per year are the product of weekly hours of work and the number of weeks worked. Aggregate hours can therefore change because more (or fewer) individuals enter the labour market in the course of a year, or because those already employed work more (fewer) hours per week. [The influence of labour force participation decisions is often called the "extensive" margin of labour supply, while changes in working hours of those already employed can be thought of as the "intensive" margin.] Average hours of work can also change either because people of a given age work more (fewer) hours or because the population share of age groups changes. Since any number of shifts in the distribution of work hours may produce the same change in average hours, it is useful to represent graphically changes in the entire distribution of working hours.
To illustrate the importance of work hours differences at different points in the distribution, this paper concentrates on a comparison of Germany and the USA. Figures 5 to 9 are therefore drawn to indicate the changes in the distribution of working hours in both Germany and the US which arise from both changes in the frequency of non-participation and from the changing work hours of participants. In them, the population is ranked by number of hours of work, and the difference between plots of hours worked indicates which part of the distribution of hours is 8 In order to maintain comparability over time, the 1994 data presented in this paper refer only to the states comprising the former West Germany. In practice, however, this makes little difference. 9 Because they are based on the "usual hours" concept, Figures 5 to 10 do not reflect the greater length of paid vacations and more frequent paid holidays of German workers. Using data from 1990, Bell and Freeman (1994:4) argue that: "Differences in weeks of vacation and holiday time translate into a 17% reduction in working time in Germany compared to a 9% reduction of work time in the United States, and therefore contribute .08 ln points to the annual hours gap between the two countries." However, there is no evidence of a trend in vacation and holiday entitlements large enough to explain Figure 1 . Cross country differences in common entitlements to vacations and holidays also cannot explain the individual choice of work hours that the "incentives" argument relies on. 10 To save space, only the usual annual hours data are presented -weekly data tell the same story and are available on request from the author. 16 responsible for differences in average hours.
In order to look at long term trends in hours of work, we use Current Population Survey micro data tapes for the US from 1979 and 1998. However, since the best micro data available to us at the time of writing was the Luxembourg Income Study data on Germany for 1984 and 1994, a shorter time span of data is presented for Germany 8 .
Figures 5 plots the usual hours of paid work per year in Germany and the US for all adults aged 18 to 64 9 . It is notable that the top half of the hours distribution is much the same, in both time periods and in both Germany and the USA -a fact that should produce considerable scepticism about the "incentives" story, given the substantial difference in after tax wage differentials. The main event is the difference in labour market participation rates. In Germany, substantially more people have no paid work, and the fraction jobless has increased marginally over time. In the USA, the percentage of working age adults who did some paid work was 15.4 percentage points greater than in Germany in 1984 and 18 points greater in 1994 -a substantial and widening difference (see Appendix Table A1 ).
Looking separately at men and women further isolates the changes in these two labour markets. Figure 6 10 indicates that the distribution of paid working hours for males 18 to 64 in the USA was essentially constant in 1979 and 1998, but the working hours distribution of German males shifted down by about five percentage points. Figure 7 shows how much more American women, increased their paid working hours -to a far greater degree than German women.
The picture for men becomes even clearer if one looks separately at men aged 25 to 54 and 55 to 64. Figure 8 illustrates how among men aged 25 to 54, the top three quarters of the hours distribution is essentially the same, and essentially constant, in both countries. The USA has a higher labour force participation rate among prime age males, but it is likely that social assistance regulations are a better explanation for that than wage differentials. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20 note: Vingtiles divide the population, ordered by annual hours of work, into twenty equal groups. Data points plot the average hours of work of each vingtile. Source: Author's calculations using the Luxembourg Income Study (Germany) and The Current Population Survey (US).
11 As well, since Figure 1 indicates that aggregate working hours were much the same in Germany and the US in 1980, it is the change in aggregate working hours that needs explanation -not the level difference. To make this argument, Bell and Freeman should be appealing to widening differentials in wage inequality (an issue on which they present no evidence) rather than to point in time differences in the level of wage inequality. However, a striking feature of the working hours distributions is their essential similarity in the top end. Differences in working hours appear to arise primarily in the degree of non-participation, and are concentrated by age and gender. Although Bell and Freeman rely on the idea of extra effort as a signaling device for promotion, and the greater inequality of wages in the USA as indicative of a greater incentive to get promoted, presumably this sort of tournament model would have its greatest impact on the frequency and extent of "above normal" working hours
11
. And presumably the greatest impact on above normal hours should be detected among prime age males, who are the demographic group least likely to expect periods of labour force withdrawal which would reduce the payoff to promotion. Yet it is precisely among above normal working hours males aged 25 to 54 that there is least difference between the USA and Germany, and least change over time. Although there has been a fairly substantial widening of wages differentials in the USA compared to Germany, but changes in hours worked are rather small. Any explanation of German/American differences must somehow cope with the fact that there is least difference in labour supply among the group most likely to be influenced by greater monetary incentives to labour supply.
The differences between American and German women may be at least partly explained by public policy emphasis. German social policy has been expressly framed to provide substantial financial incentives, for up to two years, for women to remain at home and care for their children (Phipps:1994 (Phipps: ,1998 . Tax/transfer incentives strongly favor the "Traditional" model of the family and child care by stay-at-home mothers. By contrast, American social policy has provided no such support for mothers to stay at home (indeed welfare policy has shifted strongly to encouraging/requiring the labour force participation of social assistance clients).
Figures 6 to 9 present the behavior of specific demographic groups, but average working hours can also change over time because the relative weight of different demographic groups in the population changes. International comparisons are affected because demographic unevenness in cohort size has been more important in the USA than in Germany. In particular, the last twenty years have seen many "Baby Boomers" shift into middle age. In the US, the percentage of the population aged 18 to 24 (which has relatively low average annual work hours -in part because many are still students) fell considerably (from 21.3% to 15.5%) between 1979 and 1998, with a corresponding increase in the proportion of the population in their peak working years of 25 to 54. In Germany, the shift was noticeably smaller.
Since there has always been a difference in labour supply between youth and the middle aged, it is useful to distinguish between that change in average hours of work which is due to the general aging of the population and that change which is due to changes in labour supply of the middle aged, and of other specific demographic groups -and since the change in the labour supply of women has 12 I owe this latter distinction to Garnett Picot. Note that in a three way decomposition, the order of decomposition can matter, although in the particular cases of this paper the differences are very minor.
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been particularly large, it is useful to distinguish both age and gender effects. As well, because a given age/sex cohort may change its hours of work either because a higher percentage are employed at some point in the year or because the work hours of workers increase, we also want to distinguish the impact of employment rate change and hours per worker change . Each cell entry in the table should be read as the difference in average annual hours of work that would have been observed "ceteris paribus" -if all other changes had been zero. The top panel of Table 1 examines the change between 1979 and 1998 in average work hours of the population in the USA. In it, the cell entry for "Hours per worker change" of -1.02 for males aged 18 to 24 can be read as an estimate of the change in over all average annual hours of work that would have been observed if there had been no other changes -i.e. no change in the demographic weight of any cohort, no change in the employment rate of any cohort and constant hours per worker in all other age/sex cohorts. The table is presented so that one can add up across cells. For example, the sum across age groups of men in the top panel of Table 1 is 16.88 (= -1.02 + 16.73 + 1.16) -which estimates the change in over all average hours of work that would have been observed if male workers of a given age in the USA had changed their hours of work in the way actually observed, but with no demographic change, no change in the employment rate and no change in female behaviour.
Overall, there was an increase of 167 hours per year in the average labour supply of Americans between 1979 and 1998 -so the increase in work hours of prime age American male workers accounts for almost exactly 10% of the total change. The increasing percentage of the population in this age group naturally implies that other age groups supplied fewer total hours of work, but since the middle aged have longer hours of work the net effect of demographic change was about twice as large (33.32 = -35.34 + 83.12 -14.46) The bottom panel of Table 1 examines cross sectional USA -Germany differences in the 1990s. Over all, differences are very substantial -Americans of working age worked 356.8 hours, or almost an hour a day, more than Germans, on average. Differences in population weights explain essentially none of this. Approximately half of the working hours differential (189.6/356.8 = 53.1%) is contributed by the different employment rates of German and American women. A further seventh (=52.42/356.8) was due to the greater annual hours of American women workers. Almost all of the remaining difference is due to lower employment rates among German males. Indeed, the difference in working hours of male workers aged 25 to 54 (9.16) is not only a very small part (2.6%) of the total hours differential, it is outweighed by slightly longer average hours among other German male workers.
The bottom line of all this is that it is extremely hard to argue that the differences in average working hours in Germany and the USA, either at a point in time or as they have changed over time, represent general differences in the labour supply behavior of workers. There are big differences how many people decide to work at all, but this primarily affects women. Among male workers, behavior is broadly similar.
When there just isn't much of a difference in working hours (among male workers) to explain, the implication has to be that the greater inequality in US earnings does not matter much for labour supply -at least at the intensive margin. If one decomposes the total difference across countries into the influence of change at the "intensive" margin of hours of work per worker and the "extensive" margin of a changing employment rate, it is clear that across country differences are primarily due to differences in the employment rate -i.e. differences in labour supply at the extensive margin. Over time, within countries there are smaller differences to be explained, and changes at the intensive margin are more important -but even then the changes in labour supply of prime age male workers are relatively small. However, although differences in working hours may not be caused by differences in inequality, they do represent a challenge for the interpretation of statistics on inequality and growth -an issue to which we now turn.
. Note: The sum of the totals for males and females is equal to the total change in average hours worked for all 18-64 year olds.
= hours per employee + employment rate + demographic change change change α i = fraction of population in cohort i ; E i = employment rate of cohort i; h i = hours per worker cohort i Sources: Author's calculations using the Luxembourg Income Study (Germany) and the Current Population Survey (United States).
The Interpretation of "Growth" and "Inequality"
Economists are interested in the growth rate and inequality of money incomes because they think that these correspond in some way to growth in average utility and the inequality of utility.
Some economists would argue that "well-being" would be a better term to use than "utility", and there is a provocative and profound literature on just what we want to say in using such terms (see Sen (1987) or Elster and Roemer (1991) ) -but there is no real disagreement with the idea that income and consumption are intermediate inputs in the production of utility or well-being, and not ends in themselves. The question then is: (1) How do changes in average income over time, and differentials in individual income at a point in time, affect utility or well-being? (2) What else influences utility/well-being ?
Although there is a literature on subjective well being that finds "surprisingly small correlations" between individual income and self reported happiness (see Diener and Suh, 1997:201) , economics as a discipline relies heavily on the idea that annual money income does matter. Why income matters is another issue. Cross sectional correlations between individual income and measures of self reported happiness may simply reflect the relative status that conspicuous consumption and relative "success" produce. Since the consumption norms of individuals habituate fairly rapidly to changes in average incomes, it may not be surprising that once countries have passed a threshold of average incomes sufficient to maintain nutrition and basic public services, further increases in average incomes produce little or no increase in self reported happiness or life note: Deciles based on after-tax equivalent household income using the LIS equivalence scale (i.e. the square root of the number of persons in the household. Source: Author's calculations using the Luxembourg Income Study.
13 Hill (2000) also provides a comprehensive list of references. Wilkinson (1997) notes that at average income levels below approximately $5,000 (US), trends in per capita GDP dominate mortality rates, but above that the level of inequality is the primary determinant of mortality differentials. 32 satisfaction.(see Frank, 1999:64-75) 13 However, whether it is absolute or relative income that matters for individual well-being, most economists would agree that utility also depends on the amount of non-working time available.
If rising average incomes are attained only at the cost of greater labour hours, there is a utility cost associated with decreased non working time. It is clear that rising average money incomes in the USA are partly due to greater hours of work, and that this is true throughout the income distribution. Table 2 examines the question -"How different would things be if each working household supplied the same amount of work time to the paid labour market?" Historically, social policy in both North America and Europe has been influenced by the idea of a "living wage" -that the earnings of one person, working full time, full year, should be able to support a family. Table 2 therefore compares the actual distribution of income (after taxes and transfers, and adjusted for economies of scale using the LIS equivalence scale) with a simulated distribution of income which supposes that the higher income spouse in all working households supplied the same number of hours of paid work (2000 = 50 weeks @ 40 hours) and there was only one paid worker in each household.
The top panel of Table 2 presents mean and median income and some summary statistics on the distribution of income (Gini, Theil, 90/10 ratio and the poverty rate, average poverty gap and SST index of poverty intensity) for the population as a whole. Since some households have no working members, the middle panel presents the same statistics for the population of people who live in households with some labour market earnings. The bottom panel looks at those working households and simulates the distribution of income on the assumption that each working household supplies 2000 hours of work.
Comparing actual and simulated money income, the actual increase in average equivalent income (USA 15.5%, Germany 10.4%) was considerably greater than would have occurred had labour supply per working household been a constant 2000 hours (i.e. 9.4% increase in the US, 6.6% increase in Germany). However, as the substantial increase in Gini and Theil indices of inequality in the top panel of Table 2 might lead one to suspect, increases in income were concentrated at the top end of the distribution. In actual money income the rise in median income was less (USA 7.9%, Germany 9.3%) than the increase in average income, and if working hours had been held constant the median person in a working household in the USA would have had a small ($262, or about 2%) decline in real equivalent income. However, doing the same standardization for Germans produces a 14.7% increase in median income -which is substantially greater than the increase in median money income, uncorrected for labour supply changes. Hence, if the median person were the reference point, one can say that American households fended off a decline in living standards by working more hours, while German households took out part of their increase in living standards in the form of relatively less working time.
In the USA, comparing the actual increase in the Gini (10.4%) and the Theil (35.3%) is an important clue to inequality trends since the Theil is more low end sensitive than the Gini. Moreover, the increase in the Gini (20.1%) and the Theil (120.1%) of the simulated distribution is much greater -indicating that increased labour supply by households in the lower part of the distribution in the US fended off much of the increase in inequality, by increasing work effort. In Germany, by contrast, the simulated distributions of income show a decline in inequality measures if household work hours are held constant. Hence, if working hours were standardized across these countries, one would perceive a much larger increase in US inequality than observed in actual money income (combined with a decline in median income), while German data would show a decline in inequality (combined with a substantial increase in median income).
Trends in working hours therefore have major implications for the interpretation of trends in inequality and growth in incomes. However, when changes in labour supply are so heavily concentrated among women, one cannot really discuss utility and labour supply at the household level without some consideration of changing gender norms and roles within households. It would be more convenient if preferences did not change or if the answer to the question "How much better off or worse off are you ?"did not depend on whether well-being was evaluated using the initial, or the final, set of preferences -but that seems a poor guide to the social reality of the last thirty years. 
Conclusion
International differences in inequality, growth and hours worked per person present an almost irresistible temptation to generalize about the work habits of nationalities, the rewards to work and the overall distribution of resources. However, detailed disaggregation paints a more shaded picture.
There are significant differences between countries -particularly the USA and Germany -in both inequality and hours of work, but work hours differences are mostly at the extensive margin of labour supply. Although broad assertions and fearless stereotypes are most vivid when they refer to common categories -as in comparisons of "Holiday loving Germans" and "Workaholic Americans"-the vast majority of German and American workers seem to behave in fairly similar ways. Differences in total working time are primarily explained by the fraction of the working age population that works.
Hence, since the vast majority of prime age males in both countries continue (as always) to be in the labour force, for this cohort there is not a lot of difference in the labour supply of male workers for differences in net after tax wage to explain. The greater equality of the German income distribution seems to come without much cost in decreased labour supply -among workers.
When looking at the population as a whole, however, the overall difference in probability of employment among people of working age is strikingly large. Differences this large between countries -particularly in the behaviour of women -are hard to explain as marginally diifferent responses to marginal differences in incentives. It seems more likely that there are national differences in preferences and choice of lifestyle -particularly those that concern gender roles and the appropriate locus of care for young children. However, differences in tastes greatly complicate the international comparison of statistics on trends in the inequality or the average level of money income and their correspondence to trends in the inequality and level of economic well being. 
